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TUBULAR GOLF CLUB SHAFT 
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FIELD OF THE INVENTION 

This invention relates to tubular golf club shafts and, more particularly, to 
io various configurations of tubular golf club shafts which will improve one or 
more of their flexibility, shock absorbency, and vibration damping when 
compared to conventional tubular shafts. 

BACKGROUND TO THE INVENTION 

15 

It is generally accepted that the distance which a person can hit a golf ball is, 
at least to some extent, dependent on the flexibility of the shaft of the 
relevant golf club. As a result of this, fibre reinforced synthetic resin golf club 
shafts have gained considerable popularity in recent years as a 
20 consequence of the fact that they are generally more flexible than tubular 
metal shafts and, in addition, the flexibility of a fibre reinforced golf club shaft 
is capable of being tailored more easily to fulfill requirements perceived to be 
advantageous. 

25 However, fibre reinforced synthetic resin golf club shafts are, generally 
speaking, appreciably more expensive than tubular metal shafts. In 
particular, the cost of such shafts is dictated to a considerable extent by the 
type of fibre that is used to reinforce the synthetic resin. Some extremely 
sophisticated fibres are available but, unfortunately, these fibres usually lead 

30 to the golf club shafts being considerably more expensive than conventional 
tubular shafts. 
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OBJECT OF THE INVENTION 

It is an object of this invention to provide a golf club shaft of a tubular nature 
and wherein the shaft is configured so that the flexibility, shock absorbency, 
5 or both is increased with respect to a conventional tubular shaft. 

SUMMARY OF THE INVENTION 

In accordance with this invention there is provided a tubular golf club shaft in 
10 which the wall of the shaft is provided with a series of deformations or 
apertures extending over at least a part of its length and wherein the 
deformations or apertures are adapted to increase at least one of the 
flexibility and shock absorbency of that part of the length of the shaft. 

is The deformations may be a series of grooves extending in a generally 
circumferential direction around the shaft, either internally or externally, and 
optionally connected one with the other to form a continuous helical groove 
or alternatively extending circumferentially at spaced positions along the 
length of that part of the shaft. The grooves may be defined by changes in 

20 wall thickness of the tubular shaft wall in which case either the inner or the 
outer surface as the case may be will generally be substantially smooth or, 
alternatively, the grooves may be formed by deforming the entire wall 
thickness of the shaft to define the grooves in which case complementary 
ridges will be formed on the inner surface of the shaft. 

25 

In another arrangement of the invention grooves extend longitudinally along 
the length of the shaft. 

The deformations could also be a series of indentations other than grooves 
30 and arranged very much in the manner of the apertures defined below but 
wherein a thinner wall section replaces each of the apertures. 
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As an alternative to grooves the wall of the tubular shaft may be provided 
with a series apertures through the wall at a series of positions spaced apart 
along the length of said part of the shaft. The apertures could assume any 
appropriate shape such as circular but will generally be elongate and 
arranged in a pattern designed to provide the required flexibility of the shaft. 
The apertures may be covered either internally and/or externally with a 
sleeve or film of material rendering the apertures impermeable. 

The series of deformations or apertures may extend over only a part of the 
length of the shaft or over the whole length. 



In order that the invention may be more fully understood various 
embodiments thereof will now be described with reference to the 
15 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawings:- 

20 

Figure 1 is an elevation of a golf club having a shaft with a helical 
groove in the outer surface thereof according to the 
invention; 

25 Figure 2 is a similar view but wherein the shaft of the golf club has a 

series of circumferential grooves spaced apart along the 
length thereof; 

Figure 3 is a sectional elevation of the part of the length of the golf 
30 club shaft illustrated in Fig 2; 
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Figure 4 is a sectional elevation similar to Figure 3 but showing a 
variation in which the grooves are on the inside of the tubular 
shaft instead of the outside; 

5 Figure 5 is a similar sectional elevation of an alternative arrangement 

of grooves on the golf club shaft; 

Figures 6 and 7 are each an elevation of a part of the length of two 
further embodiments of the invention; 

10 

Figure 8 is a similar view of a still further arrangement of grooves on 
the outside of a golf club shaft; 

Figure 9 is a cross-section taken through the shaft illustrated in Figure 
15 8; and, 

Figure 10 is a view similar to Figure 9 but illustrating a variation of the 
embodiment of Figures 8 and 9 in which the grooves are on 
the inside of the tubular shaft. 

20 

DETAILED DESCRIPTION WITH REFERENCE TO THE DRAWINGS 

In the embodiment of the invention illustrated in Figure 1 a golf club shaft, 
25 generally indicated by numeral (1), has a continuous helical groove (2) 
formed in its outer surface and extending along its length. In the case of the 
embodiment of the invention illustrated in Figure 2 the golf club shaft, 
generally indicated by numeral (3) t has a series of spaced circumferential, 
grooves (4) extending along its length. 

30 

In each case, the groove or grooves (2 or 4) is formed by machining out 
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portion of the thickn ss of the wall (5) or pressing the wall or swaging it so 
that the wall thickness varies along the length of the shaft as shown clearly in 
Figure 3. The inner surface (6) thus remains smooth and continuous in these 
embodiments of the invention. It is to be noted that the invention will 
5 generally be applied to metal shafts in order to achieve an advantageous 
price structure. However, the invention is equally applicable to tubular shafts 
made of any other suitable materials. 

A variation of the arrangement described above is that the grooves (7) could 
10 be on the inside surface with the outer surface (8) being smooth, as 
illustrated in Figure 4. 

In the embodiment of the invention illustrated in Figure 5, a similar effect is 
achieved but in this case by pressing the entire thickness of the side wall 
is inwardly to provide grooves (9) appearing, on the outside, to be similar to 
those illustrated in Figure 3, but in which the entire wall thickness, in 
sectional elevation passes through a sinuous curve with the wall thickness 
remaining substantially constant. 

20 In each of the embodiments of the invention described above the formation 
of the grooves will increase the flexibility and shock absorbency of the shaft. 
The series of convolutions of the grooves may extend along the entire length 
of the shaft, as illustrated in Figures 1 and 2, or may, alternatively, be 
provided along only a selected portion of the length of the shaft. By selecting 

25 a particular portion of the shaft, the position of flexing during the playing of a 
golf stroke can be varied and thus the shaft can be tailored to fulfill certain 
requirements. Also the degree of flexibility can be varied by varying the 
depth of the grooves as well as the wall thickness of the golf club shaft. 

30 Turning now to the embodiment of the invention illustrat d in Figure 6, a golf 
club shaft (10) has a series of apertures (11), in this case elongate 
apertures, formed through its wall. These apertures will also have the effect 
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of increasing the flexibility of the tubular shaft and the number and size of the 
apertures as well as the wall thickness will dictate the flexibility of the shaft. 
The shape of the apertures may be varied widely and they could thus be 
circular which may assist from a manufacturing point of view. Also, the 

5 apertures could be covered with an outer or inner sleeve or film of 
impervious material to dose the apertures for aerodynamic purposes or to 
prevent the build-up of dirt internally. An external sleeve of this nature is 
indicated by numeral (12) in Figure 6. As indicated above the series can 
extend along the entire length of the golf club shaft or along only a part of its 

10 length in exactly the same way as is described in respect of the grooves. 

Figure 7 illustrates a still further embodiment of the invention in which 
apertures (13) are formed through a tubular golf club shaft (14) but in this 
case the apertures are of elongate diamond shape and arranged to form a 
1 5 lattice of shaft wall between adjacent apertures as illustrated. Such a lattice 
can also be formed using apertures of other shapes. 

As a further alternative to apertures, and in particular apertures closed with a 
sleeve or film, the shaft wall may be provided with a series of indentations 
20 forming thinner wall sections. These indentations could be arranged similarly 
to the apertures described above. 

Figures 8 and 9 illustrate an embodiment of the invention in which grooves 
(15) extend longitudinally along the length of a tubular golf club shaft (16) so 
25 that the wall thickness varies around the circumference, as illustrated clearly 
in Figure 9, and what are effectively ridges (17) are formed to extend along 
the relevant part of the length of a golf club shaft. 

Figure 10 illustrates a variation of this embodiment in which the longitudinally 
30 extending grooves (18) ar formed on th inside surface of the tubular shaft 
(19) thereby providing a smooth outer surface (20) to the shaft . 
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Num rous other arrangements are possible within the scope of this invention 
without departing from the scope hereof. Thus, apertur s of any suitable 
shape are intended to be included within the scope of the invention as are 
any grooves other than those described above. Also, the material of 
5 manufacture of the shaft is not limited in any way to metal shafts provided 
that the shafts are tubular and have a wall thickness varied or perforated to 
provide a series of apertures. 



30 
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CLAIMS:- 

1. A tubular golf club shaft in which the wall of the shaft (1,3,10,13,16,19) 
is provided with a series of deformations (2,4,7,9,15,18) or apertures 

5 (11,13) extending over at least a part of its length and wherein the 

deformations or apertures are adapted to increase at least one of the 
flexibility and shock absorbency of that part of the length of the shaft. 

2. A tubular golf club shaft as claimed in claim 1 in which the shaft has a 
io series of deformations in the form of grooves (2,4,9) extending in a 

generally circumferential direction around the shaft, either internally or 
externally. 

3. A tubular golf club shaft as claimed in claim 2 in which the grooves (2) 
15 are connected one with the other to form a continuous helical groove. 

4. A tubular golf club shaft as claimed in claim 2 in which the grooves (4) 
extend circumferentially at spaced positions along the length of that 
part of the shaft. 

20 

5. A tubular golf club shaft as claimed in any one of claims 2 to 4 In which 
the grooves are defined by changes in wall thickness of the tubular 
shaft wall with one of the inner (6) or the outer (8) surface being 
generally substantially smooth. 

25 

6. A tubular golf club shaft as claimed in any one of claims 2 to 4 in which 
the grooves (9) are formed by deforming the entire wall thickness of the 
shaft to define the grooves in which case complementary ridges are 
formed on the inner surface of the shaft. 

30 

7. A tubular golf club shaft as claimed in claim 1 in which the shaft has a 
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s ries of deformations in the form of grooves (15,18) extending 
longitudinally along the length of the shaft on the inside or outside 
surface thereof. 

5 8. A tubular golf club shaft as claimed in claim 1 in which the shaft has a 
series of deformations in the form of indentations other than grooves 
defining a series of thinner wall sections. 

9. A tubular golf club shaft as claimed in claim 1 in which the shaft has a 
10 series of apertures through the wall at a series of positions spaced 

apart along the length of said part of the shaft. 

10. A tubular golf club shaft as claimed in claim 9 in which the apertures 
are arranged in a pattern designed to provide the required flexibility of 

15 the shaft. 



20 



11. A tubular golf club shaft as claimed in either one of claims 9 or 10 in 
which the apertures (13) are arranged in a pattern designed to form a 
lattice type of configuration to the tube wall. 

12. A tubular golf club shaft as claimed in any one of claims 9 to 11 in 
which the apertures are covered either internally and/or externally with 
a sleeve or film of material (12) rendering the apertures impermeable. 



25 
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